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Objectives: Pain, cough and dyspnea, are important bodily symptoms to threatening and potentially harmful stimuli.  
Although dyspnea has been shown to attenuate pain, whether urge-to-cough, a respiratory sensation preceding cough, 
exerts a similar inhibitory effect on pain has not been clarified.  Considering the existence of gender differences in both 
urge-to-cough and pain, it is conceivable that a gender difference exist in the interaction between urge-to-cough and pain. 
Therefore, in the present study, the effects of both urge-to-cough and dyspnea on pain induced by thermal noxious 
stimuli were investigated first.  Then, gender differences in the pain perception response to urge-to-cough, as well as to 
dyspnea were examined. 
 
Methods: Citric acid challenge was used to induce the urge-to-cough sensation, and dyspnea was elicited by 
inspiratory loaded breathing.  Before and during inductions of these two respiratory sensations, perception of pain was 
assessed by the thermal pain threshold and tolerance. 
 
Results: Thermal pain threshold and thermal pain tolerance were significantly increased accompanying increases in 
perception of both urge-to-cough and dyspnea.  Fractional change in thermal pain threshold during inspiratory loaded 
breathing was significantly correlated with that during citric acid inhalation.  Fractional change in thermal pain 
tolerance during inspiratory loaded breathing was also significantly correlated with that during citric acid inhalation. 
On the other hand, the thermal pain threshold in women was significantly lower than that in men during the baseline 
period.  Accompanying increases in both citric acid concentration and inspiratory resistive load, thermal pain threshold 
values significantly increased in both men and women.  The average thermal pain threshold changes for comparable 
increases in the urge-to-cough Borg score were parallel between men and women.  Furthermore, the mean value of the 
thermal pain threshold plotted against the dyspnea Borg score also showed no significant gender difference. 
 
Conclusions: The study suggests that both two distinct respiratory sensations, i.e., urge-to-cough and dyspnea may 
harbor perception of pain.  Although gender differences exist in these two sensations, the analgesic effects of them are 
not significantly different between the sexes.  With ageing of the population and longer survival, scientific advances in 
medical care and public health policy, the proportion of the population with multimorbid and comorbid chronic diseases 
are increasing.  The disease management to such people becomes much more complicated.  A better understanding of 
the interaction between respiratory sensations and pain seem to be crucial to enhance pain control and to reduce the risk 
of adverse events.  Further clinical semiology investigations concerning the interaction among these sensations are 
important and warranted. 
 
